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Through Maryna Eichelberger, Ph.D.
Division Director, DBSQC

Applicant: Bioverativ Therapeutics Inc
Subject: Review of Analytical Methods used for recombinant coagulation factor

efanesoctocog alfa (BIVV001) (b) (4) and Drug Product
(DP) Lot Release

Recommendation: Approval

Summary:

On 30 June 2022, part 2 of a rolling BLA was submitted by Bioverativ Therapeutics
Inc. (a Sanofi company) for Efanesoctocog alfa (BIVV001), an antihemophilic,
recombinant, FC-von Willebrand factor-XTEN fusion protein (STN 125771/0). This
document constitutes the final review memo from DBSQC for analytical methods
used for lot release of the () (4) (b) (4) drug product (DP).

The following analytical methods and associated analytical method validations or
qualifications, were reviewed:

1. (b) (4) (Ritu Agarwal)
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Aggregates in ®®/DP (Ritu Agarwal)
Protein Concentration of @ (Ritu Agarwal)
Determination of (D) (4) (Ritu Agarwal)

Color, Clarity/ Degree of Opalescence of ® ®DP (Ritu Agarwal)

(b) (4) (Ritu Agarwal)

Appearance, Visible particulates, and Reconstitution time of DP (Ritu Agarwal)
Residual moisture of DP (Tao Pan)

(b) (4) (Tao Pan)

10. Analytical methods for sterile water for injection (Tao Pan)

© ©®© N o g » Db
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. FVIII Biological Activity (Parmesh Dutt)

12. (b) (4) (Seth Schulte)
13. Bioburden of ®® (Seth Schulte)

14. Endotoxin test of ®®, DP, and solvent (Seth Schulte)

15. Sterility of DP and solvent (Seth Schulte)

16. Purity and identity of () (4) DP (Noel Baichoo)

Conclusion: The analytical methods and their validations and/or qualifications
reviewed for efanesoctocog alfa (b) (4) drug product were found to be
adequate for their intended use.

Documents Reviewed:

Information in sections of the original submission that describe control of DS and DP
(3.2.5.4, 3.2.P.5, and 3.2.R respectively), including descriptions of DS and DP
specifications, analytical procedures of DS and DP and validations of these analytical
procedures were reviewed. Additional information in amendments specified by each
reviewer were also reviewed.

Background:

Efanesoctocog alfa is a recombinant factor VIl replacement product that is designed
to be independent of endogenous VWF to overcome the half-life limit imposed by
FVIIl and VWF interactions. The (D) (4) consists of a

single chain B domain deleted human FVIII covalently linked to the D’D3 domain of
human VWF via the Fc domain of human immunoglobulin G1 and 2 XTEN
polypeptides (unstructured hydrophilic polypeptides, trademarked by (b) (4)

(b) (4) ). Activated BIVV001, like activated FVIII, acts as a cofactor for
activated factor IX, accelerating the conversion of factor X to activated factor X on
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phospholipid surfaces, which ultimately converts prothrombin to thrombin and leads
to the formation of a fibrin clot. The protein is expressed in human embryonic kidney
(HEK) cells and is purified using chromatography. The Drug Product (DP) is intended
for the treatment of hemophilia A in adults and children. The DP is a sterile,
lyophilized powder, supplied in single-use vials of seven different strengths: 250 IU,
500 U, 750 IU, 1000 1U, 2000 IU, 3000 IU and 4000 IU/vial. The DP powder is
reconstituted with sterile water for injection (SWFI, supplied in prefilled syringes at a
volume of 3 mL) before intravenous injection.

The DBSQC reviews analytical methods used for release of (B) (4) DP to ensure
they are suitable for their intended use. Therefore, this review focuses on the
qualification or validation of each method under actual conditions of use.

Review Narrative:

1.(b) (4)

Method

(b) (4)

Method Validation

(0) (4)




2 pages have been determined to be not releasable: (b)(4)
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(0) (4)

(b) (4)

2. Aggregates in 2/ DP
The proposed specification for the aggregates of efanesoctocog alfa in ) ©)

(b) (4) /drug productis (b) (4)

Method

(0) (4)

Method Validation

(0) (4)




1 page has been determined to not be releasable: (b)(4)
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(0) (4)

First Information request: The following IR was submitted to the sponsor on October
5, 2022. The response received as Amendment 13 on October 19, 2022, is discussed
below:

a. The accuracy, precision and linearity of the method were evaluated using
samples of (D) (4) to mimic samples containing different
(b) (4) Please evaluate the accuracy, precision, and
linearity using validation samples actually containing different () (4)
(b) (4) to better represent the ®®/DP samples and redefine the range of
the method based on the validation result of accuracy, precision and linearity.
Review of response: (a) The sponsor stated that the majority of the ?“/DP validation
samples sample levels were achieved by (b) (4)

respectively. The
raw data used to generate the validation summary data provided in the dossier (i.e.,
the comparison of theoretical vs measured (b) (4) results) were further
analyzed to assess the linearity of the sample levels prepared using (D) (4)
(b) (4) /DP. The results are included in the validation summary above.

Conclusion: The method is clearly described and validated and is acceptable as a lot-
release test for determination of total aggregate content of efanesoctocog alfa in ® )
(b) (4) /drug product.

3. Determination of Protein Concentration in ”%

The specification for protein concentration for (D) (4) release and stability is

(b) (4)



1 page has been determined to not be releasable: (b)(4)



(b) (4)

Conclusion: The method is clearly described and validated and is acceptable as a lot-
release test for determination of protein content of efanesoctocog alfa in ®) 4
(b) (4) /drug product.

(0) (4)

10



(b) (4)

5. Color and Clarity/Degree of Opalescence in ”“/DP
The specification for color of ®“/reconstituted DP is ) 4 and for clarity/opalescence

is () (4)

Method

(0) (4)

Conclusion: The methods are suitable as release tests for efanesoctocog alfa
(BIVv001) (b) (4) ®®@ yophilized drug product.

(0) (4)

11
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(b) (4)

7. Appearance, Visible particulates, and Reconstitution time of DP

The specification for appearance of efanesoctocog alfa (BIVV001) lyophilized DP is
white to off-white cake to powder. The acceptance criterion for visible particulates in
reconstituted DP is “essentially free of visible particles”. For reconstitution time, the

acceptance criterion is (b) (4)

Method

(0) (4)

Conclusion: The methods are suitable as release tests for efanesoctocog alfa
(BIVV001) lyophilized and reconstituted drug product.

8. Residual Moisture in DP

The residual moisture of BIVV001 DP is determined by (b) (4) titration based on
(b) (4) Its specifications for release and stability are (0) (4) and (b) (4)
respectively. As neither a method description nor method validation was provided in
the initial submission, an Information Request (IR) was submitted to seek additional
data; an amendment, STN125771/0.11, was submitted on October 7, 2022 in
response to the IR.

Method:

(0) (4)

12
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Conclusion:
Based on the information provided, the residual moisture method has been validated

for the release and stability testing of BIVV001 DP.

(0) (4)

14
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(b) (4)

10. Analytical methods for sterile water for injection

BIVV001 DP is reconstituted in the sterile water for injection (SWFI) prefilled syringe
prior to intravenous injection. The sterile water for injection prefilled syringes (SWFI
PFS) are manufactured and release tested at () (4)

(b) (4) in compliance with its acceptance specification.

Method and Method Verification:

Conclusion:
Based on the information provided, the analytical methods for the release of SWIF
PFS are suitable for their intended use.

11. FVIIl Biological Activity of (D) (4) DP
Introduction

The FVIII one stage clotting activity (aPTT) assay was used to measure the biological
activity of efanesoctocog alfa (BIVV001). The drug product is supplied in seven
nominal strengths 250 U, 500 1U, 750 U, 1000 IU, 200 I1U, 3000 IU and 4000 IU/vial.
The composition of the formulation excipients prior to lyophilization is the same for all
dosage strengths, only the quantity of BIVV001 varies. All target strengths are
reconstituted in 3 mL volumes. The assay validation studies were performed at the
testing facility (0) (4) and

15
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(b) (4) The (b) (4) site in (b) (4)

was also involved as a second testing laboratory for the reproducibility and
intermediate precision studies for validation. The method was validated for determination
of aPTT activity for BIVV001 (b) (4) ®@ drug product (DP) samples. The

specification for release of (0) (4) (b) (4) ®®@ for DP release is (b) (4) of the
Target Value (b) (4)

Method

(0) (4)

16



1 page has been determined to be not releasable: (b)(4)
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(0) (4)

Conclusion
The one stage clotting activity (aPTT) assay was appropriately validated for its

intended purpose at (D) (4)
and (b) (4) The method is suitable for

testing FVIII activity in (b) (4) DP samples.

18
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(0) (4)

13. Bioburden test of

Introduction

Bioburden testing is performed on the ®“ at (b) (4) (b) (4)
(b) (4) Specifications of (b) (4) and (D) (4)
™ must be met for lot release of ALTUVIIIO.

Method

(0) (4)

21
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(0) (4)

Conclusion

The method suitability test was performed and compliant with (B) (4)  and the test
results indicate there is no product inhibition on microorganism growth, thus
indicating the membrane filtration bioburden test method is appropriate under the
actual conditions of use at (b) (4) facility.

14. Endotoxin test of ®® DP, and solvent

Introduction
Endotoxin testing for: (b) (4)

(b) (4) the DP at (b) (4)

(b) (4) and the solvent at (b) (4) Acceptance criteria of %

(b) (4) (b) (4) () @) for (D) (4) for () (4)

(b) (4) and (b) (4) for solvent must be met for the lot

release of ALTUVIIIO.

Method

(0) (4)

22
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(0) (4)

Conclusion

The method suitability tests were performed and compliant with (B) (4)  and the
test results indicate there is no product interference from the test sample, thus
indicating the (b) (4) test method is appropriate under the actual
conditions of use for the (b) (4) DP at(b) (4) and
solvent at (b) (4)

15. Sterility test of DP and solvent

Introduction

Sterility testing is performed on the DP at () (4)

(b) (4) and on the solvent at (b) (4) Acceptance
criteria of ‘No Growth’ must be met for the lot release of ALTUVIIIO.

Method

(0) (4)

24
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(b) (4)

Conclusion

The method suitability tests were performed and compliant with (B) (4)  and the
test results indicate there is no product interference from the test sample, thus
indicating the membrane filtration sterility test method is appropriate under the actual
conditions of use for the DP at () (4) and solvent at (b) (4)

16. Purity and identity in (D) (4) DP
Description of Method

(0) (4)

26
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Conclusion
The assay for purity and identity was adequately validated
and is suitable for use in release testing of DP.

28
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